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Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 

Inclosed  is  a  copy  of  the  Wlntonbury  Dam  (CT-00494)  Phase  1  Inspection 
Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  based  upon  a  visual  inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  Implement  them.  This  follow-up  action  is  vitally  important 
part. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  and  to  the  owner.  State  of  Connecticut,  Department 
of  Environmental  Protection.  Copies  will  be  available  to  the  public  in 
thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Protection  for 
your  cooperation  in  this  program. 
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Commander  and  Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 

IDENTIFICATION  NO: 

NAME  OF  DAM:  _ 

TOWN:  _ 

COUNTY  AND  STATE: 

STREAM:  _ 

DATE  OF  INSPECTION: 

BRIEF  ASSESSMENT 

Wintonbury  Dam  consists  of  an  earth  embankment,  approximately 
1,625  ft.  long,  with  a  top  width  of  12  ft.  and  a  maximum  height  of 
23  ft. 

The  two  outlets  for  the  dam  are  the  unregulated  principal  spill¬ 
way  and  emergency  spillway.  The  principal  spillway  consists  of  a 
two  stage  reinforced  concrete  intake  riser  discharging  through  a 
30  inch,  145  ft.  long  reinforced  concrete  pipe  under  the  dam  em¬ 
bankment.  The  emergency  spillway  is  a  trapezoidal  grassed  channel 
110  ft.  wide  at  the  control  section  with  its  crest  4.5  ft.  below 
the  top  of  the  dam. 

Based  on  visual  inspection  and  review  of  available  plans  and 
reports,  Wintonbury  Dam  is  judged  to  be  in  good  condition.  Some 
features  found  existing  that  could  affect  the  stability  of  the  dam 
are  wheel  ruts  on  the  crest  and  slopes,  damage  by  burrowing  animals , 
and  sloughing  and  eroding  of  the  east  and  west  slopes  of  the  down¬ 
stream  pool  area.  The  dam  is  a  flood  control  project  and  therefore 
the  reservoir  is  dry  except  during  periods  of  heavy  rainfall.  With 
the  reservoir  dry,  the  inspection  could  not  reveal  seepage  conditions. 


It  is  recommended  that  the  owner  arrange  a  qualified 
registered  engineer  to  do  the  following  within  two  years  of 
receipt  of  this  reports 

Inspect  the  dam  during  the  time  that  water  is  impounded 
in  the  reservoir  with  particular  attention  to  locating  any 
possible  seepage; 

Design  slope  protection  for  the  sloughing  and  eroding 
slopes  of  the  pool  area  of  the  downstream  channel. 

It  is  recommended  that  the  owner  repair  the  wheel 
ruts  and  minor  erosion  gullies  on  the  dam  embankment  within 
two  years  of  receipt  of  this  report.  Other  remedial  measures 
contained  in  Section  7  should  also  be  carried  out  within  a  period 
of  two  years. 

Based  on  the  Corps  of  Engineers'  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams",  the  dam  is  classified  as 
'Intermediate*  in  size  with  'High'  hazard  potential.  A  test 
flood  equal  to  the  probable  maximum  flood  (PMF)  was  selected 
in  accordance  with  the  Corps  of  Engineers'  Guidelines.  The 
calculated  test  flood  inflow  of  1,385  cfs  results  in  a  routed 
outflow  of  1,070  cfs.  The  spillway  capacity  is  3,200  cfs  with 
the  water  level .at  the  top  of  the  dam.  The  spillway  is  capable 
of  passing  300  per  cent  of  the  routed  test  flood  outflow  with¬ 
out  overtopping  the  dam.  The  storage  capacity  to  the  top  of 
the  dam  is  1,750  ac.-ft.  and  up  to  the  test  flood  level  is 
1,240  ac.-ft. 

As  the  dam  is  a  'high'  hazard  potential  and  a  potential 
breach  may  result  in  excessive  anomic  loss  and  more  than  a 
few  lives  may  be  endangered,  an  emergency  operation  plan  should 


be  prepared  and  implemented  if  and  when  necessary.  An 
operation  and  maintenance  manual  to  take  care  of  normal 
routine  procedures  should  also  be  prepared. 

GOODKIND  &  O'DEA,  INC. 

AND 

SINGHAL  ASSOCIATES  (J.V.) 


Ramesh  P.  singttal,  PH.D.,P.E, 
( Singhal  Associates) 


Lawrence  J.. Buckley,  P.E. 
(Goodkind  &  O'Dea,  Inc.  )* 


^  A  .<  0 


This  Phase  I  Inspection  Report  on  Wintonbury  Dam  (CT-00494) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recoimendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


i 


ARAMAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations .  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  .of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investi¬ 
gations,  testing,  and  detailed  computational  evaluations  are  beyon'3 
the  scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
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condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  estab¬ 
lished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  of  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


PROJECT  INFORMATION 
Section  1 


1.1  GENERAL 

a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New 
England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goodkind  &  O'Dea  Inc.,  Hamden,  Conn,  and  Singhal 
Associates,  Orange,  Conn.  (Joint  Venture)  have  been  retained  by 
the  New  England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Connecticut.  Authorization  and  notice  to  proceed  were 
issued  to  Goodkind  &  O'Dea  Inc.  and  Singhal  Associates  (J.V.) 
under  a  letter  of  December  9,  1980  from  Colonel  William  E.  Hodgson, 
Jr.,  Corps  of  Engineers.  Contract  No.  DACW  33-81-C-0022  dated 
December  9,  1980  has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b.  Purpose  of  Inspection 

The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  requiring  correction 
in  a  timely  manner  by  non-federal  interest. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dams. 


3.  To  update,  verify  and  complete  the  National 
Inventory  of  Dams . 

1.2  DESCRIPTION  OF  PROJECT 

a.  Location 

The  Wintonbury  Dam  is  situated  on  the  westerly  branch 
of  Beamans  Brook  which  flows  into  the  North  Branch  of  the  Park 
River,  approximately  2.3  miles  downstream  of  the  dam.  The  loca¬ 
tion  is  approximately  1.2  miles  northeast  of  the  Bloomfield  Town 
Hall  and  0.5  miles  northwest  of  the  intersection  of  Filley 
Street  and  Wintonbury  Avenue.  The  geographic  location  of  the 
site  may  be  found  on  the  Hartford  North  Quadrangle  Map,  having 
coordinates  of  latitude  N41°  50.6'  and  longitude  W72°  43.5'. 

b.  Description  of  Dam  and  Appurtenant  Structures 

The  Wintonbury  Reservoir  is  impounded  by  Wintonbury 
Dam  which  is  a  grass  covered  earth  embankment,  1,625  ft.  long. 
The  dam  embankment  has  a  top  width  of  12  ft.  and  upstream  and 
downstream  slopes  of  3  horizontal  to  1  vertical.  The  top  of 
the  dam  is  at  an  elevation  of  116.5"  Metropolitan  District  Com¬ 
mission  Datum  (MDC  Datum)  (2.08  ft.  higher  than  NGVD)  with  a 
maximum  height  of  23  ft.  A  cutoff  trench,  10  ft.  wide  and  a 
minimum  of  3  ft.  deep  is  centered  under  the  dam  crest.  A  12" 
thick  gravel  drainage  blanket  with  a  6"  perforated  pipe  under¬ 
lies  the  downstream  dam  embankment.  The  drainage  blanket  ex¬ 
tends  to  the  toe  of  the  downstream  slope  under  most  of  the 
length  of  the  dam. 

The  principal  spillway  consists  of  a  two  stage  rein¬ 
forced  concrete  intake  riser  discharging  through  a  30"  rein¬ 
forced  concrete  pipe  under  the  dam  embankment.  The  pipe  is  145 
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ft.  long  and  discharges  into  the  downstream  channel  which  is 
rip-rapped  a  distance  of  16  ft.  beyond  the  outlet.  The  low 
level  inlet  of  the  intake  riser  is  at  an  invert  elevation 
of  95.5  ft.  (M.D.C.  Datum)  whereas  the  high  level  inlet 
weirs  are  at  an  elevation  of  100.50  ft  (M.D.C.  Datum).  The 
intake  riser  has  trash  racks  at  both  the  low  'level  inlet 
and  the  high  level  inlet  weirs. 

The  emergency  spillway  at  the  dam  is  a  110  ft.  wide 
grass  trapezoidal  channel.  The  spillway  crest  elevation  at 
the  control  section  is  112.0  ft.  (M.D.C.  Datum) ,  which  is  4.5 
ft.  below  the  crest  of  the  dam. 

c.  Size  Classification;  'Intermediate' 

According  to  the  Corps  of  Engineers'  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  a  dam  is  classified 
'Intermediate'  if  either  its  height  lies  between  40  ft.  and 
100  ft.  or  the  storage  is  between  1,000  ac^-ft.  and  50,000  ac-ft. 
The  Wintonbury  Dam  has  a  maximum  height  of  only  23  ft.  but  the 
maximum  storage  (up  to  the  top.  of  the  dam)  is  1;750  acrft. 

As  such  it  is  classified  as  'Intermediate'  in  size. 

d.  Hazard  Classification:  'High' 

Based  on  the  Corps  of  Engineers ’  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  hazard  classification  for 
Wintonbury  Dam  is  'High'.  A  dam  failure  analysis  indicates  that 
a  breach  of  the  dam  would  result  in  a  downstream  flood  flow  of 
approximately  95,000  cfs.  causing  a  20  ft.  high  wave  of  water 
to  travel  down  Beamans  Brook  and  along  its  overbanks  on  both 
sides.  Continuation  of  the  valley  flood  routing  shows  that  even 


at  the  3rd  cross-section,  2,500  ft.  down  from  the  dam,  the 
excess  flow  and  wave  height  are  as  high  as  49,500  cfs  and 
18  ft.  respectively. 


The  depth  of  flow  in  the  brook  in  the  area  of  23  downstream 
houses  considered  (the  last  one  being  2,500  ft.  from  the  dam) 
range  as  below: 


Pre-failure 

Depth 


Post-failure 
Depth _ 


First  14  houses: 


3.0  ft. 


17.0  ft. 


Next  9  houses: 


4.2  ft. 


18.0  ft. 


None  of  these  houses  are  subject  to  flooding  under  the  test 
flood  conditions.  Under  dam  failure  conditions  they  will  be 
flooded  to  depths  of  1  ft.  to  4  ft.  above  their  first  floor 
elevations. 

The  dam  failure  would  result  in  flooding  of  a  large 
number  of  houses,  public  buildings,  and  several  streets  and 
important  roads  including  State  Routes  189  and  218.  There  is 
potential  for  'excessive  economic  loss'  and  possible  loss  of 
more  than  a  few  lives. 

e.  Ownership 

The  Wintonbury  Reservoir  and  Dam  are  owned  by: 

The  State  of  Connecticut 

Department  of  Environment  Protection 

State  Office  Building 

165  Capitol  Avenue 

Hartford,  Conn.  06115 

Telephone:  (203)  566-7244/7245 

f .  Operator 

Mr.  Victor  Galgowski 
Superintendent,  Dam  Maintenance 
D.E.P.  (Water  Resources  Unit) 

165  Capitol  Avenue 
Hartford,  Conn.  06115 
Telephone:  (203)  566-7245/7244 
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g-  Purpose  of  Dam 

The  purpose  of  the  dam  is  for  flood  control. 

h.  Design  and  Construction  History 

The  dam  and  appurtenant  structures  were  designed  in  the 
year  1960  by  Anderson-Nichols ,  Consulting  Engineers,  under  the 
direction  of  the  U.S.  Department  of  Agriculture,  Soil  Conservation 
Service.  The  dam  construction  was  completed  in  1963.  The  design 
report  and  construction  plans  including  the  as-built  drawings 
are  available  at  the  U.S.  Soil  Conservation  Service  in  Storrs, 
Connecticut . 

i.  Normal  Operational  Procedures 

Wintonbury  Reservoir  is  normally  dry  with  no  permanent 
pool.  The  normal  operation  and  maintenance  is  limited  to  cut¬ 
ting  grass  and  brush  from  the  dam  embankment  and  cleaning  the 
trash  racks  at  the  principal  spillway  intake  riser. 

1.3  PERTINENT  DATA 

a.  Drainage  Area 

The  drainage  area  consists  of  1.42  sq.  mi.  of  gently 
sloping  terrain,  with  average  slope  under  1%.  Ground  elevations 
range  from  a  low  of  100  ft.  to  a  high  of  180  ft.  above  M.S.L. 

Most  of  the  area  is  inhabited  and  has  several  town  roads  and 
State  Route  187  passing  through  it. 

b.  Discharge  at  Damsite 

There  are  two  spillway  facilities  at  the  damsite.  The 
principal  spillway  is  a  drop  inlet  structure  consisting  of  a 
two  stage  reinforced  concrete  intake  riser  and  a  145  ft.  long 
30"  reinforced  concrete  pipe  under  the  dam  embankment.  The 
emergency  spillway  is  a  trapezoidal  grassed  channel  110  ft.  wide 
at  the  control  section  and  located  at  the  southwest  end  of  the 
dam. 
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1-30"  R.C.P 

95.5 

100.5 


1.  Outlet  Works  (conduits)  size: 

Low  level  inlet  invert  elevation: 

High  level  weir  inlet  elevation: 

Discharge  capacity  at  test 

flood  elevation  (114.1):  59.0  cfs 

2.  Maximum  known  flood  at  Unknown 

damsite : 


3.  Ungated  spillway  capacity  at 

top  of  dam: 

Elevation : 

4.  Ungated  spillway  capacity  at 

test  flood  elevation: 
Elevation: 


3,200  cfs 
116.5 


1,070  cfs 
114.1 


5.  Gated  spillway  capacity  at 

normal  pool  elevation:  N/A 

Elevation : 


6.  Gated  spillway  capacity  at 

test  flood  elevation:  N/A 

Elevation: 


7.  Total  spillway  capacity  at 
test  flood  elevation: 
Elevation: 


1,070  cfs 
114.1 


8.  Total  project  discharge  at 
top  of  dam: 

Elevation : 


3,200  cfs 
116.5 


9.  Total  project  discharge  at 
test  flood  elevation: 
Elevation: 


1,070  cfs 
114.1 


Elevation-Feet  above  M.P.C.  Datum 
than  the  N.G.V.D.) 

1.  Streambed  at  toe  of  dam: 

2.  Bottom  of  cutoff: 

3.  Maximum  tailwater: 

4.  Normal  pool: 

5.  Full  flood  control  pool: 

6.  Spillway  crest: 

7.  Design  surcharge  -  original 

design: 

8.  Top  of  dam: 

9.  Test  flood  surcharge: 


(2.08  ft.  higher 

93.4 
Varies 

N/A 

N/A 

112.0 

112.0  (Emergency) 

100.5  (Principal  -  High 
level  weir  inlet) 

114.4 

116.5 
114.1 


e. 


1. 

Normal  pool: 

N/A 

- 

2. 

Flood  control  pool: 

4,500 

ft. 

• 

3. 

Spillway  Crest  Pool: 
Emergency  spillway 
Principal  Spillwav 
(High  level  weir  inlet) 

4,500 

1,000 

ft. 

ft. 

4. 

Top  of  dam: 

4,700 

ft. 

• 

5. 

Test  flood  pool: 

4,550 

ft. 

Storage  -  Acre  Feet 

1. 

Normal  pool: 

N/A 

• 

2. 

Flood  control  pool? 

850 

ac -ft. 

3. 

Spillway  crest  pool: 
Emergency  spillway 
Principal  spillway 
(High  level  weir  inlet) 

850 

40 

acrft. 

ac-ft. 

.  • 

4. 

Top  of  dam: 

1,750 

ac-ft. 

5. 

Test  flood  pool: 

1,240 

ac-ft. 

’  • 

Reservoir  Surface  -  Acres 

' 

1. 

Normal  pool: 

N/A 

i 

2. 

Flood  control  pool: 

165  , 

acres 

-  • 

3. 

Spillway  orest  pool: 
Emergency  spillway 
Principal  spillway 
(High  level  weir  inlet) 

165. 

10 

acres 

acres 

_  • 

4. 

Top  of  dam: 

250 

acres 

5. 

Test  flood  pool 

202. 

acres 

Dam 

1. 

Type: 

Earth 

embankment 

2. 

Length : 

1,625 

ft. 

3. 

Height : 

23.0 

ft. 

_  t  _ 

4 .  Top  width : 

5.  Side  slopes: 
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12.0  ft. 

3  hor.  to  1  vert,  for 
U/S  and  D/S  slopes 


6.  Zoning: 


7.  Impervious  core 

8.  Cutoff: 

9.  Grout  Curtain: 

10.  Other: 

h.  Diversion  and  Regulating 


None.  The  entire  embank¬ 
ment  made  of  compacted 
impervious  fill. 

N/A 

There  is  a  10  ft.  wide 
cutoff  trench  with 
minimum  depth  3.0  ft. 

N/A 

12"  thick  drainage 
blanket  and  a  6" 
perforated  pipe  seepage 
drain  system. 

Tunnel  N/A 


i.  Spillway 


1 .  Type : 


2.  Length  of  crest: 


3.  Crest  elevation 
(M.D.C.  Datum) 
w/f lashboards : 
wo/f lashboards : 


4.  Gates 

5.  Upstream  channel 

6.  Downstream 
channel 


7.  General 


Principal  Spillway 

Drop  inlet  struc¬ 
ture  consisting  of 
a  two  stage  rein¬ 
forced  concrete  in¬ 
take  riser  with  a 
30"  reinforced  con¬ 
crete  pipe 

15  ft  (High  level 
inlet  weirs) 


N/A 

100.5  (High  level 
inlet  weirs) 

N/A 

Natural  channel 


Relocated  brook 
with  24  ft.  length 
rip-rapped  at 
outlet 

N/A 


Emergency  Spillway 

Grassed  Trape¬ 
zoidal  channel 


110  ft.  (at 
control  section) 

N/A 

112.0 

N/A 

N/A 

N/A 

N/A 


j .  Regulating  Outlet 


The  only  outlet  is  the  unregulated  principal  spillway. 
(See  Section  1-3-i,  page  1-8). 
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ENGINEERING  DATA 
Section  2  " 


2 . 1  Design  Data 

A  comprehensive  design  report  prepared  in  1960  and  entitled 
"North  Branch  Park  River  Watershed  Protection  Project,  Design 
Report,  Site  No.  1,  Bloomfield,  CT."  is  available.  The  design 
report  includes  hydrologic  and  hydraulic  data  and  computations, 
soil  borings,  soil  laboratory  test  data,  dam  stability  analysis 
and  seepage  analysis. 

2 . 2  Construction  Data 

"As-Built"  drawings  entitled  "North  Branch  Park  River  Water¬ 
shed  Protection  Project,  Floodwater  Retarding  Structure,  Site  No.  1 
Wintonbury  Dam"  are  available.  These  drawings  have  been  reviewed 
and  found  to  show  good  agreement  with  the  visual  inspection. 
Certain  details  have  been  copied  from  the  "As-Built"  drawings 
provided  by  the  U.S.  Department  of  Agriculture,  Soil  Conservation 
Service,  Storrs,  Connecticut  and  are  included  in  Appendix  B. 

2 . 3  Operational  Data 

Normally. a  pool  does  not  exist  and  water  level  readings 
are  not  taken  at  any  specified  intervals.  According  to  the  owner, 
water  levels  have  never  risen  to  the  level  of  the  emergency 
spillway  crest.  No  formal  operation  records  are  known  to  exist. 

2 . 4  Evaluation  of  Data 
a.  Availability 

Available  existing  data  was  provided  by  the  State  of 
Connecticut  Department  of  Environmental  Protection  who  are  the 


owners  and  the  U.S.  Soil  Conservation  Service  who  designed  and 
constructed  the  dam.  Location  of  the  available  data  is  given 
in  Appendix  B. 


b.  Adequacy 

The  engineering  data  available,  when  coupled  with  visual 
inspection,  was  generally  adequate  to  perform  an  assessment 
of  the  dam. 

c .  Validity 

A  comparison  of  record  data  and  visual  observations 
,  reveals  no  significant  discrepancies  in  the  record  data. 

I 
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VISUAL  INSPECTION 
Section  3 


3. 1  Findings 

a.  General 

The  formal  field  inspection  took  place  on  December  15, 
1980  by  engineers  from  Goodkind  &  O'Dea,  Inc.  and  Singhal 
Associates.  Detailed  checklists  included  in  Appendix  A,  were 
utilized  for  the  inspection  of  the  dam  and  spillways.  Photo¬ 
graphs  showing  these  features  and  problem  areas  were  also  taken 
during  the  visual  inspection.  A  photo  location  plan  is  included 
in  Appendix  C  along  with  the  related  photographs.  The  general 
condition  of  the  project  is  good?  however,  the  inspection  did 
reveal  some  areas  requiring  maintenance  and/or  monitoring.  The 
reservoir  area  was  dry  at  the  time  of  inspection. 

b.  Dam 

The  dam  is  a  grass  covered,  earthfill  embankment  with 
a  gravel  drainage  blanket  underlying  the  downstream  slope.  The 
dam  alignment  was  good  with  no  sign  of  vertical  or  horizontal 
movement.  Some  vehicular  rutting  was  observed  along  the  crest 
of  the  dam  embankment  which  was  covered  by  a  well  developed, 
stable  growth  of  grass  (Photos  1  &  2) .  Evidence  of  vehicular 
rutting  was  also  Observed  along  the  downstream  toe  and  slope  as 
shown  in  Photo  1.  The  embankment  slopes  of  the  dam  appeared 
stable  with  no  apparent  erosion. 

There  was  no  evidence  of  any  downstream  embankment 

seepage;  however  the  reservoir  area  was  dry  at  the  time  of  the 

inspection.  The  6"  seepage  drain  outlets  could  not  be  found 
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and,  therefore,  were  not  inspected, 
c.  Appurtenant  Structures 

Principal  Spillway 

The  normal  flow  of  Beamans  Brook  and  the  impounded 
stormwater  runoff  is  carried  through  the  dam  embankment  by  the 
principal  spillway  which  consists  of  a  two  stage  reinforced 
concrete  intake  riser  and  a  30"  reinforced  concrete  pipe.  The 
intake  riser  and  the  30"  pipe  were  clean  and  in  good  condition 
with  no  apparent  cracking  or  spalling  of  the  concrete  (Photos 
4  &  5) .  As  shown  in  Photos  3  and  4,  the  steel  grate  at  the 
low  level  inlet  of  the  intake  riser  and  the  grass-lined  up¬ 
stream  channel  were  also  clean  and  in  good  condition,  as  was  the 
rip-rapped  area  immediately  downstream  of  the  spillway  outlet. 

Emergency  Spillway 

The  general  condition  of  the  grass-lined  emergency 
spillway,  which  is' located  at  the  southwest  end  of  the  dam, 
was  good  with  no  apparent  erosion.  Evidence  of  heavy  vehicu  - 
lar  rutting  was  observed  along  the  southwest  cut  slope  and 
channel  floor,  as  shown  in  Photo  7. 

The  dike  along  the  northeast  side  of  the  spillway  was 
in  good  condition  with  some  minor  vehicular  rutting  along  the 
crest,  as  can  be  seen  in  Photo  8.  Two  4"  diameter  burrowing 
animal  holes  were  observed  in  the  dike,  as  shown  on  the  general 
dam  plan  in  Appendix  B. 
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d.  Reservoir  Area 


The  reservoir  area  which  was  dry  at  the  time  of  the 
inspection  consists  of  open  fields  and  wooded  areas  with  a 
few  residential  homes  on  the  fringe  of  the  reservoir. 

e.  Downstream  Channel 

Downstream  of  the  principal  spillway  outlet,  the 
channel  widens  to  a  grass-lined  pool.  Sloughing  and  erosion 
were  observed  on  the  east  and  west  slopes  of  the  pool  area, 
as  shown  in  Photo  6.  The  channel  downstream  from  the  pool 
area  was  clean  with  stable  grass-lined  slopes. 

3.2  Evaluation 

Based  upon  the  visual  inspection,  the  general  condition 
of  the  dam  and  spillways  was  good.  The  following  features 
could  influence  the  future  condition  and/or  stability  of  the 
structure : 

1.  Continued  vehicular  traffic  along  the  dam  and 
emergency  spillway  could  lead  to  erosion  problems. 

2.  Further  sloughing  and  erosion  of  the  west  slope  of  the 
downstream  pool  area  may  lead  to  erosion  of  the  dike 
along  the  emergency  spillway. 

3.  Increased  animal  burrowing  in  the  dike  along  the 
emergency  spillway  may  result  in  future  deterioration 
of  the  dike. 

The  dam  is  a  flood  control  project  and,  therefore,  the 
reservoir  is  dry  except  during  periods  of  heavy  rainfall. 


With  the  reservoir  dry,  the  inspection  could  not  reveal 
seepage  conditions;  thus,  this  inspection  cannot  in  any  way 
evaluate  the  seepage  conditions  that  may  exist  when  water 
is  impounded  in  the  reservoir. 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 
Section  4 


4.1  Operational  Procedures 

a.  General 

There  are  no  operational  procedures  such  as  dam  sur¬ 
veillance  or  reservoir  level  readings  at  this  time.  The  spill¬ 
ways  were  designed  to  be  uncontrolled  and,  therefore,  would 
not  have  any  operational  procedures . 

b.  Description  of  any  Warning  System  in  Effect 

There  are  no  warning  systems  in  effect. 

4 . 2  Maintenance  Procedures 

a.  General 

The  State  of  Connecticut  is  responsible  for  the  main¬ 
tenance  of  Wintonbury  Dam.  The  dam  embankment,  reservoir  area 
and  emergency  spillway  are  mowed  biennially  by  the  State? 
whereas,  the  upstream  and  downstream  channels  are  annually 
cleaned  and  cleared  of  debris  and  brush. 

Annually,  representatives  from  the  State  of  Connecticut 
Department  of  Environmental  Protection  and  the  U.S.  Soil  Con¬ 
servation  Service  inspect  Wintonbury  Dam.  A  copy  of  the  latest 
inspection  report  is  included  in  Appendix  B. 

b.  Operating  Facilities 

The  State  of  Connecticut  has  charge  of  the  construction, 
operation,  and  structural  repair  of  the  flood  control  works. 
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4 . 3  Evaluation 

The  operational  and  maintenance  procedures  are  generally 
satisfactory  but  there  are  areas  requiring  improvement.  A 
formal  operational  and  maintenance  procedure  with  continuing 
records  and  a  formal  downstream  warning  plan  should  be  developed 
by  the  State  of  Connecticut  Department  of  Environmental  Pro¬ 
tection.  A  list  of  recommended  procedures  for  the  operation 
and  maintenance  of  the  dam  is  given  in  Section  7. 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

Section~5 


5 . 1  General 

The  Wintonbury  Reservoir  was  created  along  with  three 
others  in  Bloomfield,  Connecticut,  in  the  1960's  to  reduce 
flooding  potential  in  the  watershed  area  of  the  North  Branch 
of  the  Park  River.  Detailed  designs  were  prepared  by  Anderson- 
Nichols,  Consulting  Engineers,  under  the  direction  of  the  U.S. 
Department  of  Agriculture,  Soil  Conservation  Service. 

The  reservoir  has  a  contributory  drainage  area  of  1.42 
square  miles  which  is  gently  sloping  with  average  slope  under 
1%.  A  good  part  of  this  area  is  developed  with  several  Town 
roads  and  many  houses  and  other  buildings. 

The  Wintonbury  Dam  is  a  1,625  ft.  long  earth  embankment 
with  a  maximum  height  of  23  ft.  It  is  made  up  of  compacted 
impervious  fill,  and  has  a  drainage  blanket,  seepage  drain 
system  and  a  cutoff  trench. 

There  is  a  30"  outlet  pipe  under  the  dam  and  a 
two  stage  reinforced  concrete  intake  riser  upstream  of  the  dam 
acting  as  the  principal  spillway  and  a  trapezoidal  grassed 
channel,  110  ft.  wide  at  the  control  section,  which  serves  as 
the  emergency  spillway.  The  combined  spillway  capacity  is 
3,200  cfs  before  overtopping  of  the  dam  occurs.  The  spillway 
capacity  at  the  test  flood  elevation  114.1'MDC  Datum  is  1,070  cfs. 
The  crest  elevation  of  the  dam  is  116.5'  MDC  Datum  which  is  4.5  ft. 
higher  than  the  emergency  spillway  crest  elevation  of  112.0' MDC 
Datum. 
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5.2  Design  Data 

Detailed  plans,  the  as-built  drawings  and  the  design 
reports  prepared  by  Anderson-Nichols ,  Consulting  Engineers,  are 
available  at  the  U.S.  Department  of  Agriculture,  Soil  Conser¬ 
vation  Service,  Storrs,  Connecticut.  Necessary  design  data 
is  contained  in  these  documents.  The  design  test  flood  inflow 
for  Wintonbury  Dam  was  5,670  cfs  and  the  routed  outflow  was 
1,060  cfs.  The  design  high  water  elevation  in  the  reservoir 
was  set  at  114.4'  MDC  Datum,  giving  a  freeboard  of  2.1  ft. 

5. 3  Experience  Data 

There  are  no  known  records  of  reservoir  levels  during 
the  times  that  water  has  been  impounded  at  Wintonbury  Dam. 

5.4  Test  Flood  Analysis 

Based  on  the  dam  failure  analysis,  the  dam  is  classified 
as  being  'High'  hazard  potential  in  accordance  with  the  Table 
2,  on  page  D-9  of  the  Corps  of  Engineers'  Recommended  Guidelines 
for  Safety  Inspection  of  Dams.  The  test  flood  should  be  equal 
to  the  probable  maximum  flood  (PMF)  which  was  accordingly 
adopted  for  analysis. 

An  inflow  peak  rate  of  runoff  was  calculated  for  1.42 
square  miles  of  watershed  area  with  the  terrain  being  judged 
to  be  in  the  'flat  and  coastal'  category.  The  peak  inflow  rate 
of  975  cfs  per  square  mile  was  read  for  the  guide  curves  sup¬ 
plied  by  the  Corps  of  Engineers,  which  gave  the  PMF  as  975  x 
1.42  =  1,385  cfs. 
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A  triangular  hydrograph  was  constructed  using  the  method¬ 
ology  given  in  the  'Hydrology,  Section  4,  SCS  National  Engineer¬ 
ing  Handbook'.  The  peak  inflow  rate  of  1,385  cfs  and  a  total 
runoff  of  19"  for  the  PMF  were  used  to  construct  the  inflow 
hydrograph. 

The  flood  was  then  routed  through  the  reservoir  assuming 
an  initial  water  elevation  of  112.0'  MDC  Datum  which  was  at 
the  crest  of  the  emergency  spillway  control  section.  The  test 
flood  produced  a  maximum  discharge  of  1,070  cfs  which  is  con¬ 
siderably  less  than  the  maximum  spillway  capacity  of  3,200  cfs, 
which  is  300%  of  the  former.  The  peak  test  flood  pool  elevation 
of  114.1'  MDC  Datum  results  in  a  2.4  ft.  freeboard  to  the  top 
of  the  dam. 

5 . 5  Dam  Failure  Analysis 

A  dam  failure  analysis  was  made  in  accordance  with  the 
Corps  of  Engineers  guidelines.  Failure  was  assumed  with  the 
water  level  at  the  test  flood  elevation  of  114.1'  MDC  Datum 
and  a  prefailure  routed  outflow  of  1,070  cfs.  Assuming  a  dam 
breach  size  of  650  ft.  wide  (40%  of  dam  length)  and  19.6  ft. 
high,  the  peak  release  rate  would  be  95,000  cfs  to  the  down¬ 
stream. 

The  height  of  the  flood  wave  came  out  to  be  approximately 
20  ft.  at  the  first  cross-section  (Sta.  5+0).  Three  cross- 
sections  were  analyzed,  the  last  one  being  2,500  ft.  downstream 
from  the  dam.  Flood  routing  computations  were  done  taking  into 
consideration  the  available  valley  storage.  The  resulting  flood 
elevations  and  the  values  of  the  routed  flood  flows  are  shown 
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in  Appendix  D.  At  the  last  cross-section  (Sta.  25+0),  the 
flow  reduces  to  49,500  cfs  and  the  wave  height  to  18  ft.  which 
still  has  considerable  potential  of  causing  substantial  flood¬ 
ing  of  properties  further  down  from  Park  Avenue.  The  depths 
of  flow  in  the  stream  in  the  area  of  23  downstream  houses  con¬ 
sidered  (the  last  one  being  2,500  ft.  from  the  dam)  range  as 
follows : 

Pre-failure  depth  Post-failure  depth 
First  14  houses:  3.0  ft.  17.0  ft. 

Next  9  houses:  4.2  ft.  18.0  ft. 

None  of  these  houses  are  subject  to  flooding  under  test 
flood  conditions.  Under  dam  failure  conditions,  they  will  be 
flooded  to  depths  of  1  ft.  to  4  ft.  above  their  first  floor 
elevation. 

A  large  number  of  roads,  houses  and  other  buildings  will 
be  flooded  as  a  result  of  the  dam  breach.  The  economic  loss  may 
be  excessive  and  more  than  a  few  lives  may  be  lost.  As  such, 
the  Wintonbury  Dam  is  classified  as  "high'  hazard  potential. 

Dam  breach  calculations  are  included  in  Appendix  D. 


c 


EVALUATION  OF  STRUCTURAL  STABILITY 
Section  6 


6.1  Visual  Observation 

The  visual  inspection  revealed  no  apparent  structural 
stability  problems.  However,  an  area  of  concern  was  noted. 

The  rutting  on  top  of  the  dam  embankment  could  result  in 
future  erosion  problems.  Water  tends  to  accumulate  at  low 
spots  in  the  ruts  and  flow  down  the  embankment  slopes  in 
concentrated  gullies. 

The  reservoir  was  dry  at  the  time  of  inspection;  there¬ 
fore,  any  seepage  that  may  exist  when  water  is  impounded 
in  the  reservoir,  could  not  be  observed. 

6.2  Design  and  Construction  Data 

A  review  of  the  available  data  indicates  that  the  dam  was 
adequately  designed  for  structural  stability. 

6 . 3  Post  Construction  Changes 

The  reinforced  concrete  intake  riser  was  repaired  in  1967 
when  scour  pockets  developed  under  the  structure.  A  concrete 
footing  was  placed  under  the  riser  and  a  30"  ring  closure  unit 
was  utilized  to  attach  the  30"  concrete  water  pipe  to  the  intake 
riser.  The  available  data  does  not  indicate  any  other  post 
construction  changes. 

6 . 4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1,  and  in  accordance 


with  Corps  of  Engineers'  guidelines  does  not  warrant  further 
seismic  analysis  at  this  time. 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  TREASURES 

Section  7 

7.1  Project  Assessment 

a.  Condition 

Based  upon  the  visual  inspection  of  the  site,  review 
of  available  data  and  past  performance,  the  project  appears 
to  be  in  good  condition.  No  evidence  of  structural  instability 
was  observed.  The  dam  is  generally  in  good  condition  with 
areas  of  some  concern  which  require  maintenance  and/or  monitor¬ 
ing. 

Any  structural  instability  that  might  occur  due  to 
seepage  when  the  reservoir  contains  floodwater  could  not  be 
evaluated •  since  the  reservoir  was  dry. 

Based  upon  "Preliminary  Guidance  for  Estimating  Maximum 
Probable  Discharge"  dated  March,  1978,  peak  inflow  to  the  lake 
is  1,385  cfs  ;  peak  outflow  is  1,070  cfs'  with  the  water  level 
2.4  feet  below  the  dam  crest.  Based  upon  our  hydraulic  com¬ 
putations,  the  spillway  capacity  with  the  pool  level  to  the  top 
of  dam  is  3,200  cfs  ,  which  is  equivalent  to  approximately  300% 
of  the  routed  test  flood  outflow. 

b.  Adequacy  of  Information 

The  information  available  is  such  that  an  assessment 
of  the  condition  and  stability  of  the  project  can  be  made. 

c.  Urgency 

It  is  recommended  that  the  measures  presented  in  Section 

7.2  and  7.3  be  implemented  within  two  years  of  the  owner's  receipt 
of  this  report. 
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7.2  Recommendations 


It  is  recommended  that  the  owner  employ  a  qualified 
registered  engineer  to: 

1.  Inspect  the  dam  during  the  time  that  water  is  impounded 
in  the  reservoir  with  particular  attention  to  locating 
any  possible  seepage. 

2.  Design  slope  protection  for  the  sloughing  and  eroding 

slopes  of  the  pool  area  in  the  downstream  channel. 

The  owner  should  implement  the  recommendations  of  the 
engineer. 

7. 3  Remedial  Measures 

a.  Operation  and  Maintenance  Procedures 

The  following  measures  should  be  undertaken  within  the 
time  period  indicated  in  Section  7.I.C.,  and  continued  on  a 
regular  basis. 

1.  Surveillance  should  be  provided  by  the  owner 
during  periods  of  unusually  heavy  precipitaton 
and  high  discharge.  The  owner  should  develop 
and  implement  a  downstream  warning  system  to  be 
used  in  case  of  emergencies  at  the  dam. 

2.  A  formal  program  of  operation  and  maintenance 
procedures  should  be  instituted  and  fully  docu¬ 
mented  to  provide  accurate  records  for  future 
reference . 

3.  A  comprehensive  program  of  inspection  by  a 
registered  professional  engineer  qualified  in 


dam  inspection  should  be  instituted  on  a 
biennial  basis. 

4.  On  the  emergency  spillway  repair  vehicle  scars 
by  reestablishing  sod  and  vegetation  cover. 

5.  Expose  and  clean  out  toe  drain  outlets,  where 
required. 

6.  Fill  in  all  animal  burrow  holes. 

7.  Fill  in  ruts  on  the  dam  embankment  and  reestablish 
sod  and  vegetation  cover. 

7 . 4  Alternatives 

This  study  has  identified  no  practical  alternatives  to 


the  above  recommendations. 
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DESIGN  REPORT 


NORTH  BRANCH  PARK  RIVER 
WATERSHED  PROTECTION  PROJECT 
RETARDING  STRUCTURE  -  SITE  No.  1 
WINTONBURY  DAM 
BLOOMFIELD,  CONNECTICUT 


The  site  of  this  proposed  floodwater  retarding  structure  is 
located  approximately  1.  2  miles  northeast  of  Bloomfield  Town 
Hall  and  0.  5  miles  northwest  of  the  intersection  of  Filley  Street 
and  Wintonbury  Avenue.  The  dam  is  situated  on  the  westerly 
branch  of  Beaman^  Brook,  a  tributary  of  the  North  Branch  of 
Park  River. 

The  geographic  location  of  this  site  may  be  found  on  the 
Metropolitan  District  Geodetic  and  Topographical  Survey  Sheet  235 
(scale  1"  -  200),  published  by  the  Commission  on  Regional  Planning, 
Hartford  County,  Connecticut,  by  scaling  0.2  inches  east  (longitude 
72  *  43'  29.  5"  west)  and  7.  3  inches  south  (  latitude  41 *  50*  35.  5" 
north)  from  the  upper  left  hand  corner  of  the  sheet.  Sheet  5 
of  the  report  is  an  overlay  which  when  placed  on  the  appropriate 
latitude  and  longitude  of  the  Metropolitan  District  Geodetic  and 
Topographical  Sheet  235  will  locate  the  proposed  dam. 

This  dam,  designed  as  a  Class  "C"  structure  has  a  watershed 
of  909  acres.  It  is  to  be  constructed  of  compacted  earth  fill  on  a 
foundation  of  coarse  non-plastic  silts  and  6ilty  fine  sands.  The 
principal  spillway  will  be  a  single  stage  drop-inlet  spillway  with 
a  reinforced  concrete  pipe  24  inches  in  diameter  and  a  reinforced 
concrete  riser  with  2  feet  x  6  feet  inside  dimensions.  It  will  rest 
on  a  foundation  of  coarse  non-plastic  silts  and  silty  fine  sands. 

An  emergency  spillway  with  a  base  width  of  110  feet  and  crest 
elevation  at  112.  0  feet  (MDD)  will  also  be  provided.  The  maximum 
velocity  at  tHe  control  section  of  the  emergency  spillway  will  be 
6.  45  feet  per  second  for  the  design  flood.  The  frequency  of  use 
will  not  exceed  a  one  percent  chance. 

A  rectangular  low  flow  orifice,  one  foot  by  two  foot,  will  be 
provided  in  the  face  of  the  riser  to  pass  base  flow  of  the  stream  and 
maintain  a  "dry"  sediment  pool.  The  invert  elevation  of  the  low 
flow  orifice  is  set  at  95.  50  feet  (MDD)  on  the  assumption  that  the 
accumulation  of  sediment  will  be  negligible  in  the  vicinity  of  the 
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Emergency  spillway.  The  crest  of  the  riser  is  set  at  elevation  99-  50 
feet  (MDD).  The  riser  was  used  to  provide  a  simple  means  of  vortex 
control  and  to  facilitate  the  construction  of  an  adequate  trash  rack. 

The  drawdown  time  was  computed  to  be  9.  42  days  from  the 
crest  of  the  emergency  spillway  to  the  crest  of  the  riser. 

This  is  to  be  a  dry  reservoir  (no  permanent  pool)  but  a  drainage 
blanket  with  a  toe  drain  is  provided. 

The  flood  routing  procedure  used  in  the  design  is  described  in 
Engineering  Handbook,  Section  5t  Hydraulics,  U.  S.  Department 
of  Agriculture,  Soil  Conservation  Service. 

This  flood  routing  procedure  was  used  to  determine  the  maxi¬ 
mum  stages  shown  in  the  table  on  the  following  page. 
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OK  -  N©OTIH)  BRANCH  PAEK  R1WS®  WATIRSMS© 


P7 

- 

! 

:  ■ 

n 

f 

✓OIR  CAPACITY 
GALLONS 

r  "  ■  ■  - 

1 

I 

| 

- 1 - 

r— — ■ 

i - 1 - r  '  ■ 

30  700  800  9  00  1000 


GALLONS 
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POOL  ELEVATION 

IN  FEET 

L 

■ 

■ 

_ i _ 

■ 

_ 

■ 

j 

1  ^ 

_ _ 

— — 

u 

/I 

■ 

■ 

• 

— 

. 

' 

—  - 

/ 

■ 

-• 

1 

i 

• 

/ 

_ 1 _ 

EMERGENCY  SPILLWAY 

112- 

/ 

■ 1  ■ 

— — 

DISCHARGE 

=1 

TOP  OF  OAM 

El 

M6  5 

OESIGN  HIGH  WATER 

EL 

114  4 

CREST  EMERGENCY  SPILLWAY 

EL 

H2  0 

CREST  PRINCIPAL  SPILLWAY 

EL 

9*  3 

INVERT  LOW  FLOW  ORIFICE 

EL 

95  3 

DRAINAGE  AREA  CONTROLLED 

142 

SO  Ml 

I  *  OF  RUNOFF  ■  75  73  ACRE-FEET 

all  el  Eva nows  peter  to  me tropol * ta n 

Ot STRICT  DATUM 

CONSTRUCTED  6Y 

STATE  OF  CONNECTICUT 
DEPARTMENT  OF  AGRICULTURE  8 

natural  resources 

JOSEPH  N  GJLL  .COMMISSIONER 
IN  ASSOCIATION  WITH  THE 


U  S  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
PUBLIC  LAW  366  FUNDS 

DESIGNED  BY 


ANDERSON  -  NICHOLS 
CONSULTING  ENGINEERS 


STATUS 


COMPLETED  JULY  12.1963 


ET  PER  SECOND 


200  400  600  900  1000  1200  >400  1600  1900  2000 

DISCHARGE  IN  CUBIC  FEET  PER  SECOND 


Anderton  -  Aisocoitt  F«*yo»  y  1967 


7»T 


Ater  pxsrusfr.rs  ikiit  -  o.c.'p. 

»*  • 

OPCiiATl^l  KB  IIAnTf'V'CE  I!!SPECT13'!  REPORT 


B  1 

I . 

I 

►  •  9  » 

PL  * 

S  K 


I  L 


PROJECT:  Bloomfield  -  Wintonbury  Reservoir  DATE: August  7,  1979 


IiTSPECTI’J'l  PARTI':  A.  Horwarth,  Soil  Conservation  Service;  and 
A.  Roberts,  V.  Galgowski,  Department  of  Environ¬ 
mental  Protection 


ITEii 

COHOITIOtl ;  j  DATE 

S  or  U*  1  liAIMTEMA'iCE  OR  REPAIRS  REQUIRED  CO IRLETED 

i  .  .! 

I.  Eri'ankroents 

___  1  j 

A,  Vegetation 

_ S _ 1 _ Hnw  nv-acc _ 

_ -  _ * _ s _ i _ : _ ^ . _ 

#  i 

II.  Principal  S-il.lray  I 

i 

—gBazHa— 

■nm 

-  -  f 

_ . _ i _ 

1 _ S _ : 

1_ Rphuwp  hritch 

i 

■nm 

i 

III.  Ei :ernency  Spill1 ’ay  | 

1 

A.  Vegetation  i  <; 

J.  Obstructions  »  s 

•  i 

IV.  Outlet  Channels 

i  ! 

_ i 

i’..  Slops  protection! 

s I 

0.  noi.ris 

! _ s _ ! _ j 

1 

V.  Reservoir  Area 

! 

! 

A.  Debris 

_ s _ 

u.  Stop  Ions  ;  s 

1 

VI.  iiscellaneous  1 

i 

> 

A.  Access  road  i  <; 

b.- fences  n/a 

—  —  - - 

Renarks:  Ruts  on  top  of  dike  must  be  filled  and  reseeded. 


f 

} 


ft 


’V 

Inspected  by:  Victor  F.  Galgowski _  Title  Sunt,  of  Dam  Maintenance 

*  S  *  Satisfactory 
U  ■  Unsatisfactory 
!1A  ■  Hot  applicable 


ft 
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PRINCIPAL  SPILLWAY 


- ^EMBANKMENT  TOE  l  INF^ 

EARTH  FILLED  DAM 


EMBANKMENT  TOE  LINE 


-  DRAINAGE  BLANKET 


SEEPAGE  DRAIN  <o'V 


-embankment  toe  line 


earth  filled  dam 


^G=  DRAIN  g"  4> 
4 


drainage  blanket 

embankment  toe  unE- 


I  ON  east 

OCL  AREA 


design  drawings  suppliEO  By  u.s.  soil. 

CONSERVATION  SERVICE  MANSPIEL.O,  conn 


GENERAL  PLAN 


US'  ARMY  ENGINEER  01 V  NEW  ENGLANO 
SINGHAL  ASSOClATESCiVl  CORPS  OF  ENGINEERS 

ENGINEERS  |  WALTHAM,  MASS 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FEO.  OAMS 

GENERAL  PLAN 

WINTONBURY  DAM 

BLOOMFIELD,  OONNgmCUT _ 

j?  l<XCHtp  tl  | <WMD  »  I«fii  f  H%  WQTtO 


MATi 


I  EL-  I  l£x5 


.\-  .  : 

PERVIOUS  FILL - 

I  - /-CUTOFF  TRENCH 


-DRAINAGE  BLANKET 


DRAINAGE  TRENCH- 


_L_  1  ,  1  •-  - 

“  ot<  *  •  o  U1  ce  •  *  •  v  •  o  e  •  v  „  aT57^ 


* - ^'FILTER  SAND-GRAVEL 

- 12“  DRAINAGE  TRAVEL 

-SEEPAGE  DRAIN  b"  (PERFORATED  PIPE 


.  SECTION  OF  DAM 


note: 

ALL  ELEVATIONS  REFERENCED  TO  METROFOUT 
DISTRICT  DATUM. 


DESIGN  DRAWINGS  SUPPLIED  ST  U.S.  SOIL 
CONSERVATION  SERVICE  MANSFIELD,  CONN. 


DRAINAaE_ 

blanket 


EXISTING  GROUND 


HNV.EL  R4.SO 


INU^ 


DRAINA^EjT 

TRENCH 


EL.R3.4 


BENT  -  REtNF  CONCRETE - 


^-tB  RIP -RAP 
-12.“  GRAVEL  BASE 


RINCIRAL  SPILLWAY 


S.  ARMY  ENGINEER  UV.  NEW 
OORPS  OF  ENGINEERS 
WALTHAM,  MASS 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON -FED.  DAMS 

YP  DAM  SECTION  a  PROFILE  OF  PRINORAL  SPLLM* 

WW70NBURY  DAM 

BUDOMRELD ,  CONNECTICUT 


ORIGINAL  CbROU 


v  - 


\ 


\ 


PROFILE  A  LON 

HORIZONTAL  UE 
100 

VERTICAL  EmEE 
10 


2TE1 

ALL  SIDE  SLOPES  3!  I 


TYPICAL  SECTION  OF  EME 


GROUND 


_TOP  OF  D iK.E-5-fe  ABOVE 
FINISH  GRADE 


ALONG  t  OF  EMERGENCY  SPILLWAY 


7 . 


1  TOPSOIL— 


12."  TOPSOIL 


F  EMERGENCY  SPILLWAY 


ALL  ELEVATIONS  REFERENCED  TO  METR3POLITA 
DISTRICT  DATUM. 


DESIGN  DRAWINGS  SUPPLIED  By  US.  SOIL 
CONSERVATION  SERVICE  MANSFIELD  CONN 


GOOOKINO  a  O  DEA  INC 
SINGHAL  ASSOCIATES^' 
ENGINEERS 


IS  ARMY  ENGINEER  0»V  NEW  ENGLAND 
CORPS  Of  ENGINEERS 
WALTHAM.  MASS 


NATIONAL  PROGRAM  Of  INSPECTION  Of  NON -FED  MMS 

PROFILE  8  TYP  SECTION  OF  EMERGENCY  9PUJMJY 

WINTONBURY  DAM 

&OOMFCLO,  CONNECTICUT 


FD-/ 

/0-2O-5S 

Ft .  /o*  t  M.D.D. 
/ 


mm 

si 

Soft ,  brown  TOPSO/L  S  M 

to.  o' 

'  •  •*. 

•  *  • 

,  *• 
•  • 

,  •  . 

•  •  • 

•  • 

•  • 

"*• 

*  * 

•  • 

"C 

t 

* 

,  > 

^  Loos  e,brown%sf!fy  fme 
SAMD ,  trace  fme  grave/ 

S  M 

1 

.  4 

% 

•  « 

•  • 

Loose ,grayy  non  -p/as  tic , 
fine  sandy  S/LT  with  few 
thin  layers  of  red-brown 

C  tayey  silt. 

ML 

22. 0[ 

*• 

*  • 

•  • 

•• 

»  * 

r  •. 

.  ■  V 

,  *• 

*  V 

Loose ,  gray  -hro  wn,  non  - 
p /as tic  SH  T  *  trace  of 

Clayey  silt  and  f/ne  sand 

M  L 

?8.5 

! 

IS 

I 

1 

Medium ,  red-brown,  sondy 
Clayey  SILT  ,  tb/n  layers 
of  gray-brown,  non- p/asf/c 
si  ft .  trace  of  fine  sond. 

ML 

■ 

•  ( 

p , 

J 

[ 

Loose ,  reddish-brown 
non-p/astic ,  fine  sandy 

SILT  . 

Ml  L 

FD-2 

to-  z+-  Fa 
BL.IZl  t  HDD 


0.0', 
Ql5l  - 


Loose ,  sandy  TOPSO/L, 
Loose,  brown J  silly  fine 

5  M 


Medium  dense,  red - 
brown,  gravel !y ,  daycy 
S  A  NO,  m  t  dium  plastic • 
//^  few  cobb/d s 
C Clacial  tin) 


SC 


/ 


FDz4 

/<*-  2  7-  SB 


t.o' 


h=r-M-;T. 


^  Loose,  block,  humus 
\  rich  SAND  SM 


4.0' 


Loose ,  / igb  A  brown, 
sit ty  fme  SAND  with 
th/n  foyers  of  slight fy 
ptastic  SILT  SM 


Loose,  gray  -  brown 
non- p/a stic  fine 
sandy  SILT  •  tra&e.  of 
red-  brown  day 

ML 


Z7.o' 


Medium,  interbedded 
gray  -  brown,  sh  'qh  ify 
plastic  SILT  and  red- 
brown  si /ty  CLAY,  trace 
fine  sond.  pftiCL 

Medium  dense,  gray, 
non-  pi  as  tic  fine, 
sandy  S/L  T 
ML 


notes: 

l.)ALL  ELEVATIONS  REFERENCED  TO  METROPOLITAN 
DISTRICT  DATUM. 

2)  SEE  SWEET  B-l  "GENERAL  PLAN*  FOR  LOCATION 
OF  BORINGS. 

3) 5EE  DESIGN  DRAWINGS  FOR  ADDITIONAL 
BORINGS. 

reference: 

DESIGN  DRAWINGS  SUPPLIED  BY  U.S.  SOIL 
CONSERVATION  SERVICE  MANSFIELD,  CONN- 
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GOOOKINO  a  ODEA  INC- 

u.s.  army  engineer  o«w  new  England 

9NGHAL  ASSOC  IATESUvQ 

CORPS  OP  ENGINEERS  j 

ENGINEERS 

WALTHAM,  MASS  1 

NATIONAL  PROGRAM  OP  INSPECTION  OP  NON-fED.  DAMS 


TYPICAL  BORINGS 


WINTDNBURY  DAM 

BLOOM  HELD,  CONNECTICUT 


Holt  home 


tx« 


EMBANKMENT  TOE  LINE 


EARTH  FILLED  DAM 


EMBANKMENT  TOE  LINE 


-DRAINAGE  BLANKET 


EMBANKMENT  TOE  LINE 


EARTH  FILLED  DAM 


SEEPAGE  DRAIN  €>’V 


SEEPAGE  DRAIN  g"  <f 

2 RAIN 


drainage  blanket 

~~~  "  EMBANKMENT  TOE  LINE- 


RQSION  ON  EAST 
:5  OF  POOL  AREA 
CHANNEL 


DESIGN  DRAWINGS  SUPPLIED  BY  U  S.  SOIL 
CONSERVATION  SERVICE  MANSFIELD,  CONN. 


PHOTO  LOCATION  PLAN 


IGOOOKIND  a  O'DEA  INC— |u  S.  ARMY  ENGINEER  01 V  NEW  ENGLANO 
SINGHAL  ASSOCIATESUV)!  CORPS  OF  ENGINEERS 

ENGINEERS  I  WALTHAM.  MASS 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON -FED  CAMS 


PHOTO  LOCA'i  vj  PLAN 

WINTONBUKY  DAM 

BLOOMFIELD ,  CONNECTICUT 


IE53  'iwni 


PHOTO  1  -  View  looking  southwest  along  dam 
crest  and  downstream  slope. 

Note  use  by  vehicles .  Slope  of 
emergency  spillway  visible  in 
background. 


PHOTO  2  -  View  looking  northeast  along  dam 
crest.  Note  rutting  by  vehicles. 


C-l 


PHOTO  3  -  Upstream  channel. 


PHOTO  4  -  Principal  Spillway 


Downstream  channel.  Note  sloughing 
and  erosion  on  the  slopes  at  the 
pool  area. 


PHOTO  8  -  View  looking  at  outlet  end  of  the 
emergency  spillway. 


C-4 
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APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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SINGHAL  ASSOCIATES 

CONSULTING  ENGINEERS 
(CIVIL.  HYDRAULICS.  SANITARY) 

827  MAPLEDALE  ROAD.  ORANGE.  CT  06477 
TEL:  (203)  795-6562 


Job  Iminto  ki  feu  rav  ^AM 
Sheet  Number  D -  |  * 

Date  |2-  -2_n.  -  \ _ 

By  R-S. _ _ _ 


~T&s~r  plooD 


DRAINAGE  AIREA  =  1-4-7.  SC£.  MILES 

The  DRAINAGE  AUEA  \S  F  L  AT  WITH 

Average  slope.  under 

0 

,  From  The  corps  of  enc  \ nee r^  chart  for 
FLAT  COASjAL  TERRAIN  ^ 

PM  F  =  975  C,Fs/  SQL  MILE 

=  «2>7S  x  l'4I  -  1385  GPS 

2  _ 


SIZE  Amp  MAZAfiP  CLASSIFICATION 

Maximum  height  of  DAM  -  23 -o  ft. 
Maximum  impoundment  upto 

Top  OF  T>AIV|  =.  \7^0  AC  -  FT- 

As  Turn  STORAGE  LIES  fctTWEEM  |OOD  AC- FT 
AvWD  S>OO0Q  Ac-FT-^  Tut  size.  OF  THE  T>AM  IS 
*\NT  E_RMRDI  ATE  33  E-VEM  TROUGH  THE  HEIGHT  T>OES  VIOJ 
Ex c  FED  4o  FT- 

The  Hazard  ’Potential  is  "high’'  DUE  To  THE 
Existence  of  several  koADs  public  Buildings 
Large  numeeR  of  housed  etc-  on  The  dowjhstReam 

SIDE  WHICH  \NILL  IEE  FLOODED  IN  CASE  OF  TO  AM 

FAILURE-,  THERE  \S  POTENT^  V-  FOR  EXCESSIVE 
(economic  loss  im  addition  to  LOSS  OF  ''MODE 

Thani  few ’  lives. 

AS  PER  TA^i-E  3  ,  PAGES  D-12^  T5-I3  ov-  THE 

‘'Recommended  Guidelines  f-or  safet^  inspection 
of  Davis'*  the  Recommenced  test  flood  will 
Be  the'  PMF  =  1395  cfs 
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SINGHAL  ASSOCIATES 

CONSULTING  ENGINEERS 
(CIVIL  HYDRAULICS.  SANITARY) 

827  MAPLEDALE  ROAD,  ORANGE.  CT  06477 
TEL:  (203)  795-6562 

S?ILLWA^( 

T*vce.  cow^^T5,  of  "THE  FolloiammG1 

\--3o”  P-C  •  WATER  PIPE  £  upstream  iNVERf 

£LEV.  95*5^  WHIP  CREST  ELEV.  100'S} 

I  -  PHEP  ^PiLLWA^  \[0  FT-  VU  l^E  AT 

COMTPOL  <iEC cPBSJ  ZtE^-  U-L-0 


Job  IA)  INTON  foUfeY  tSAM 
Sheet  Number  ~P  -  Z 
Date  yz.-ZO-  )9&Q 
By 

CA  PAC  IT  \ES 


Capacities  at  va  p.ious  elevations  aPe  TABVLATn> 

'  1  '  ra  c  l  Ova  / 


E  LEV- 

CAPACITY-  CPS 

PRINCIPAL  SPILLWAY 

EMERGENCY  spillway 
Q-  3-0  LH^- 

total 

112-0 

55  'O 

oo 

55'0 

IIZ'S 

se*o 

HB'O 

IT4'0 

113*0 

- 

57-0 

330-0 

3S7-0 

113*5 

58*0 

£06*0 

66  4  'O 

\  14  -o 

S'SLO 

933 'O 

392'0 

U4  •  5 

6>0‘0 

1304 '0 

/ 

1364*0 

f 

na 

^1*0 

ITI5-0 

) 

1776-0 

> 

US' 5 

Gi'O 

t 

2 1  eo  •  o 

j 

72ZZ‘0 

J 

IIC'O 

£3*0 

ZC.A0-0 

> 

V°3> 

IlC -5 

64-0 

3i£0*0 

3  Zl  4- 

_  .  ^  to  ^0  ^ 

^ViydONiy<i  dO  S' 00 1  A3T3  Is^tlD  ai3M  3AOSJV  IH^I^H 
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CONSULTING  ENGINEERS 

(CIVIL.  HYDRAULICS.  SANITARY) 

827  MAPLEDALE  ROAD.  ORANGE.  CT  06477 
TEL:  (203)795-6562 


Job  Wl  QAM 

Sheet  Number  D*  4- 

Date  fZ-  2q>,  WSO _ 

By  R-S. _ 


SURCHARGE  STORAGES 
AND 

WATER _ SURFACE  AREAS 


RESEUVOVW 
WAT  &-R 

E.  LEV  AT«  ON 

HEIGHT  AfcOVE 

|=.M  Eft  GEN  C- Y 

SPILLWAy' 

CPF-T  {FT-> 

WATER 

surf  a  ci 
AP.R.A 
(ACR-&S.) 

Surcharge 

storage 

CA-P  ACtTY 
(fAc-CT)’ 

112*0 

o  •  o 

| 

| 

o-  o 

H2-5 

0-5 

174  -O 

65-0 

uvo 

1-0 

tez-o 

170 -tf 

U3-5  . 

1-5 

191-0 

270-0 

\\4-0 

7-0 

ZOO'O 

370 '0 

114-5 

Z-S 

Zl  0-0 

_ 

470-0 

IIS'O 

3*0 

Z20-0 

STO-CJ 

mam 

3-S 

zzo-o 

0,75*0 

116*0 

4  -o 

740-0 

780*0 

SINGHAL  ASSOCIATES 

CONSULTING  ENGINEERS 

(CIVIL  HYDRAULICS.  SANITARY) 

827  MAPLEDALE  ROAD.  ORANGE.  CT  06477 


Job  UftY 

Sheet  Number  I?--  S 
Date  YZ-'Za-  \ 

By  _ 


(id)  Is  333  Jkv/v\*n  MS,  A  2N3S>d=/WE/  3AO<cJV  iWPIHH 


SINGHAL  ASSOCIATES 

CONSULTING  ENGINEERS 
(CIVIL,  HYDRAULICS.  SANITARY) 

827  MAPLEDALE  ROAD.  ORANGE.  CT  06477 
TEL:  (203)7956562 


Job  W  I  Ki  T  O  K1 15>U  ft Y 

Sheet  Number  D-  Cs _ _ 

Date  R-  -Z.7-  1900 
By  R »  S  . 


IKIPLOW  FLOOD  HYDfiQCRAPM 


Test  flood  fPMF)-  1335  CPS 
draihase  AREA  «  1'^  SIMILES 


AS  PER  H^PROLOG'f  f  SECTION 
ENGINEERING  MAM'DBOOlc’  *. 


AMD 


.484  •  A  »  Q 

T.  .  2-47  Tp 


s*c-s. 


NAptONlA  L 


where.  Time  £>ase  of  h^drosRAEH  m  MOUC& 


Tt>«  Time  in  hours  from  start  of  Rise 

OP  U^RROGRAPH  TO  ATTAINMENT  OF  PEAIC 

PEAR  RATE  OP  IRUMOFF  IN  CPS. 

A  *  DRANNA&E  AREA  IN  SQ.  MILES 
q  TOTAL  RoviOFF  IK  INCHES 

SUBs-px  uT  IMG  THE  VCNOVJM  VALUES  OF  AJ3  AND  ^ 


l  S3  IS  — »  4  x  \  •  4*2.  y-  1 9 

T? 

FROM  WHICH  Tj>  =  <5-5  HOURS 

AND  Tb  -  2  -6T^?.5  =  25  HOURS  + 

The  TRHWCULAfi.  H^DROORAPVI  HAS 

ACCORPINGL^  PiEEM  DRAW  N  ON  THE  R-OLLOWlNG 

PAGE . 
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CONSULTING  ENGINEERS 
(CIVIL.  HYDRAULICS.  SANITARY) 

Sheet  Number!)  -~J 

Date  \*Z  -  ZT 

827  MAPLEDALE  ROAD.  ORANGE.  CT  06477 

By__ 

U-S. 
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■■ElIBHIBilWIillilSailSaBBBia 


10X10  PER  INCH  MA0I  IN 


H-  1  ■ 


s-HFfT  .0- 


BBBB1BBBBBBk:jaa£.aaBBBaBBBBaaaBBBB!BaBBiBBBBBBBBBBBBBBaBBaBBBBaaBBBaBaB 

■■■^■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbSSSbbbbbbbbbEbEbbbbbEbEEbbbbEb 

■■■riBBBBBBIIlBB-nBBBBBBBBBBBBBBBEBBBBBBBBSEiBBBBBBBBBBBBBBBBBBiBBfBSBBS 

iai?iSii:»BBBaBBBBBa'iaBBBBBBBBBBBBBBBBBBflBBBB5E&iBBBBBBiBBBBBBBBBBaBBEBBBaB 

la^aiRiIBBBBaBEaBPBBBBBBBBBBBBBBBBBBBBBgBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


H  ■  iiBBBBan"  bbbbbbbbbb  bbbSbSssss  bSbSSbbbbS  aaSBaaSaSaaSSr &bhbb 
gRiaMiaaaBBEaBBaBaaBaBaaBflBaBBBaBBBBaBaaBBBBBBBaBBaBBPSiaBBBBBBBBBBaHBBBBaal 
HiilMIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiiM 


^SBBBHn5E==BaaBBaBBaBBBBBBBBBBBaBaBBBaBBBBaBBBBBBB?BBBBBBBBBaBBBBBaBBl 
HlBBBBBBBBBBBBBBBBBBBBBBBBaaBBBBBBBBBBBBBBaBaBBBBBBBBMBBBBBBBBBBBaBBBBl 
E2JBBBBBBBBBBF.BBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBB BBBBBBBBBB  I 
|H  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBif3M@6j2 1 
IBBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBB 
'SBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBflflBBBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBPJ  BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 
BBBMBBBFJBBBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBSS  flt  9!  iSSWBBBBBBBBBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBB 
BBBBBBB  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBB  BB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBB BBBBBBBBBB 
BBBBBBBB BBBBBflBBBBBBBBBBBBflBBBBBBBBBBBBBBflflBBEsBBBBBBBkPBBBBBBBBBBBBBBB 
BBBBBBBB.1B  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB 
BBBBBaaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBClikjBBBBBBBBIBBBBBBBflflBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB  BBBBBBBBBB  BBBBUIIfilBfl  BBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBtf  BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBB  BBBBimIIILUBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBIIBMB  BBBBBB  BBBBBBBBBBBBBB: 
BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIIBBBBBBBBBBBBBB BBBBBBBBBB 
BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBUIIBBBBBBBBBPjBBBB  BBBBBBBBBB 
BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB BBBBBBBBBB  BBBBBI  CxBBB  BBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBHIJirBBBBBBBBFJBBBBBBBBBBBBBBB 
BBBPBBBBBB  BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBB  BBBEPIIHBBBBBBBBBBBBB  BBBBBBBBBB; 
BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBlIBKriBBBBBBB  BBBBBB  BBBBBBBBBB 
BBBIol'^BBBB  BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBBBBBIhilIBBBBBBBB  BBBBBB  BBBBBBBBBB 
BBBBaiCBBBBklBBBBBBBBBBBBBBBflBBBBBBBBBBaBBBBBnVtllBBBBBBBBBBBBBBBBBBBBBBBB 
BBBrBia'.BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBKJlIBBBBBBBB  BBBBBB  BBBBBBBBBB 
BBBEIIfaBBBBBhlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBHIllIBBBB  BBBBBBBBBBBBBBBBBBBB 
BBBBDiiflBBB  BBBBBBBBBBBBBBBBBBBB  BBBBBBBBBB  BBBrvmiflBBBBBBBMBBBBBBBBBBiflBBB 
BBB!*IIBBBBBBBiNBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBk!jfJLIBBBBBBBBB.1BBBB  BBBBBBBBBB 
BBBatlBflBBBBBK'BflBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBaBEBBBBBBBBBBiSBaB 
BBBOIvBBBB  BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBk'BBBBBBBBl't'llJilBI 
BBBiZai  bBBBBBBB^BBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBIEBB 
BBB  (I  II5JBBBB BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBB  BBBBBBBBBB  BBBBBBBB  BBBBBBBC9UBB 
BBBPIIBBBBBBBBB1BBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBB  BBBBBBBE4[llBB 
BBB.'i  BBBBBB  BBBB11BBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB 
BBBBBBBBBB  BBBB11BBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBB  BBBBBBBBiBBBB 
BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBBBBBBBBBBBB  BBBBBBBBBB  BBBBBBBB  BB  BBBBBKSBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 
BBBBBBBBBBBBBBB.aBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBEBBBBBBWaPBBBl’VIM 
BBBBBBBBBBBBBBBtlBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBfeBBBVBB 
BBBBBBBBBBBBBBBI1BBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBkTBrBB 
BBBBBBBBBB BBBBBB'BBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBKWBB 
BBBBBBBBBB  BBBBBBBBBB  BBBBBBTBBBBBBBBBBBBBBBBBMBBBBB  BBBBBBBBBB  BBBBBBP’JBB 
BBBBBBBBBB BBBBBBMBBB BBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBB£BBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBESiaBBBBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBBBKUB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBMBBBBBBBBBBBBBBBBB.BBBBBBBBB 
BBBBBBBBBB  BBBBBBBB  BBBBBBBB^R!MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBrJBBBBBBBBB 
BBBBBBBBBB BBBBBBBB BBBBBBBBSBMB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBS BBBBBBBBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBB 
aBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 
BBBBBBBBBB BBBBBBBBSSSPBBBBXBBBBBBBBBBBBB BBBBBBBBBB BBB&fBBBBBB BBBBBBBBBB 
BBBBBBBBBB  BBBBBBBBBBBBBBBK  >*aaB  BBBBBBBBBB  BBBBBBBBBB  BViBBBBBSBBBBBBBBBBBB 
BBBBBBBBBB  BBBBBBBBBB  BBBBBBBklBB  BBBBBBBBBBBBBBBBBBBB  BliBBBBBBBBBBBBBBBBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BUBBBBBBBB BBBBBBBBBB 
BBBBBBBBBB BBBBBBBBBB BBBBBS3MBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
|BBBBBBBBBBBBBBBBBBBBflBMBBBBBliS8£ll9eBBaBBBBaBBBBBBaBBBBBBBBB^BBBBBBaB 

bbbbbbbbbbbbbbbbbbbbbrbbbbbbbbbbbbbbbbbbbbbhbbbbbvmbbbbbbbbbbbbbbbbbb 

BBBBBBBBBB BBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBB NBBBBBBBBBBBBBBBBBBB 
■■■■■BBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  raBB8BB»/^BB  BBBBBBBBBB 
■■■■■■■BBB BBBBBBBSiBB BBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 
■■■BBBBBBB BBBBPSBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 
BBBBBBBBBB BBBSlBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBB  BSf  BBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBBBSiiBB  BBBBBBBBBB  BBBBBBBBBB 
BBBK-JBBB5B BBBBBBBBBB  BBBBBBBBBB  BBBBBBBBBB  BBBBBEJiBBBBBBBBBBBBBBSBBBBBBBB 
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FoR  ,  «  *2)^00^  cf-S 

=.  7.©'c/  AmO  Ai  *  l 2>oao  s-f 

Reaom  Levjojh  -  5oo* 

STOUACit  =  IS040  x  SOD/A3>5C*0  =  ^ 07 

Qfl=  Qf>.  =  35000  X  0.333=791^5  cr3 

uz^  19-0 '  AND  Az.  =  159*0 
^ToRA^E  -  I ^920x50^/4 3 S<io  =  i®2-  Ac  F  ' 

Av£.  STORAGE  =  ^  (.182+-  2.07)  =■  I “5  5  AC  *~[. 

C?p3,  ^  Qp,  (j_  -  9SO^0XO'843  -  80000  CFS 

H3  =  W'O 

R  O  U  ~f\~  t>  F-L.OMJ  -  30_poo  CF^' 

posj_  FAILURE  FLOOD  ELEVATION  ss  93>S  +  ^  ® 

— :  W'Z  ‘S 
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POV5  Qp,  =  Socoo  CFS  ,  H(  =  1^*0 7  ANb  A,*  17/30  SP 

Peach  length  =  lc?oo/ 

•STOkAGE  s  1712.0  V  1^/43560  =  3S>3  AC-FJ. 

Qo,  =  ^  I-  22l\a  S^C:£5oXO-6S3s  54640  C  FS 

^  r2-  ^p*  ^  i24o>> 

2.  —  \G»- 5  A  tslt>  A  2_  = 

STOR  ACE  -  17.SSO  x  )oco/43560  »  "2  3>^  Ac  FT 

AVGT-  STORAGE  s.  ^295-43^3  )  =  344  AC-FT- 

~  ^?pi  0~  =■  ©0O00  x  0-723  -  57800  CF5 

M3  =  /  AWT>  13^°^ 


SToQ.Afi'E  S  \*bG.oo  V  \ 000/4  3560  *  3I2L  A^  FT 
AVf.  VfOftAGE  -s  ^  £3\E  4  34*4}^  52-S  AC  FT- 


Qt>4  =  Qt»,  ( iz£\  -  so  •><.  0.735-  ^eeoo  c^ 
<  «  v*  / 

AhT>  V-U  =  \6*V  SAy  \7*o/ 

Qo\JTel>  F^LOVO  =  59000  CPS  4 

POST-  FAILURE  FLOOT>  ELE  VAJ I  ON  =  9*2' 5  4*  17*0 

-  IO?  .5 
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For  -  S2>000  CFS  ^  w,  -  18-ff  AND  A,=  9210  SF‘ 

Rfa  CM  UE"NCTH  ■=  |000/ 

STORAGE  —  IOOO*  Zf'tw /4*><5&0=.  -211  AC-FT- 

Q^s.  5?oOOX0.83*  4-^000  CFT 

M-2_  =.  I8-47  AMD  A-2_=  b\is  S».P. 

STOP  AGE  =  lOOJX.  ^175/^3  S6.0  —  IS©  AC-FT- 

AV6-  ST°  aA^E  ■=  )4_  £j9S-f  2.11}  =  ZOO  A  c  FT 

Q|>3  59000 X.  o-S4  =  4-9) 500  CFS 

aND  Hi-  18. ^ 

'Poupt'k  FLOW  «  4^500  C-FS 

Post-  failure  Flood  atom*  ^9-S  P IS •?  -  \0Q -0 

PRE— FAILURE  FLOiUr  \o7 O  CFi 

FLOW  T>tPTH=  4  •  7. 

AND  FLOOT>  F-UEVATJON  «  &5>-S  4-4-z'  *  94*0 

Rise:  im  FLOOD  STAGE-  joS-o  -  34  *o 

-  1  A'Ol 
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